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The Morgan-Monroe Flux Tower:

long-term (15 years and counting) monitoring 

of  forest-atmosphere fluxes of  

carbon dioxide and water vapor

OUTLINE:

I. Why?

II. How?
Flux CO2 H2O

Flux IN Photosynthetic assimilation Precipitation

Flux OUT Ecosystem respiration Evapotranspiration

Net Flux ~ size of the carbon sink ~ amount of water flowing 

out of the ecosystem

with the tower data, we measure both the net fluxes, and the component 

fluxes

II. How?

III. So what?



I. WHY

Net land sink = 120 – 58 – 59 = 3 Pg/yearVegetative carbon 

cycling is an 

important control 

on atmospheric 

CO2 concentration

climate changes may affect each photosynthesis 

and respiration independently



I. WHY

Understanding the 

controls on 

ecosystem water 

fluxes is important

Carbon and water vapor 

exchange are closely coupledexchange are closely coupled

www.fhm.fs.fed.us

Through transpiraton, forests are first users of 

precipitation

Annual forest transpiration/precipitation ~ 30 – 40 %

Annual forest transpiration/outflow ~ 70 – 135 %

(Oishi et al. 2010, Ford et al. 2007,  Schafer et al. 2001)



II. HOW

Turbulent flux
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The eddy covariance technique:

Assumptions:

Planar-homogeneous Planar-homogeneous 

conditions and flow

No subsidence (i.e. no 

mean vertical wind)

Sufficiently turbulent 

conditions

Vertical turbulent flux = ' 'w c = integrated biological sources & sinks

X



II. HOW

Fluxes are averaged to hourly values, each of which is Fluxes are averaged to hourly values, each of which is 

associated with a unique flux “footprint”



Sap flux 

Leaf-level gas exchange
litterfall

Rhizotrons for root growth

II. HOW

Dendrometer bands for growth

Soil respiration chambers



III. SO, WHAT HAVE WE FOUND?

MMSF

source: Baldocchi 2008

Carbon flux is -327 g/m2/y on 

average, and highly variable



187 citations

III. SO, WHAT HAVE WE FOUND?

Data from MMSF 

has been very 

important for 

advancing the theory 

of  eddy covariance 

measurements

44 citations

75 citations



III. SO, WHAT HAVE WE FOUND?

Data from MMSF has been used to validate 

satellite and modeling products

Sims et al., 2006



III. SO, WHAT HAVE WE FOUND?

Data from MMSF is 

regularly shared with 

the Ameriflux and 

FLUXNET networks

Ameriflux

More than 60 papers, 

cited more than 1500 

FLUXNET

cited more than 1500 

times



IV. LOOKING FORWARD

Ameriflux

The MMSF tower was recently selected to be a Ameriflux CORE site. 
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